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N . DEPARTMENT OF THE AIR FORCE

; DEPARTMENT OF LIFE AND ﬁEHAVIORAL SCIENCES
USAF ACADEMY, CBLORADO 80840

aEPL\' To, DFI.S/R/CﬁPtaJ»n Young/2720-" - 13 November 1974

' ATTN OF

5”““?—;"" Hexbicide-Radioisotope Degradation Stulles, University of Hawail

::."TD! g I‘:PC
it

1. In support of AFIC Disposition of Herbicide Orange, the Department

= of Life and Behavioral Sciences has been conducting extensive investi-

t  gations into the chemical/microbial degradation of soil incorporated

. Herbicide Crange. To obtain final confirmation on the completeness of
4 the degradation process, it has became necessary to initiate radio-

i isqtope studies of the camponent herbicides in three(3) soil types.

© 2. Recently, a unigque technique for stwiying biblogical degradation of

¢+ herbicides was developed by the Depart:rmt of Agronany and Soil Science,

- Oollege of Tropical Agriculture, University of Hawaii at Manoa. This

technique involves a canplex incubation gygtem that accurately meastmea

the breakdown of radicactively-labelled herbicides, At this time, the

Soils laboratory of Dr. Burton L. Koch; is the only laboratory with the

requ:tred equipment and methodology (see attached Sole Source Justification)
to perform the necessary research. It will be necessary to examine six(6)

soil samples for their ability to degrade ring-labelled 2,4-D and

2,4,5~T herbicides (the two campanies of Herbicide Cu:ange) Two of

the.se soil samples are fram Johnston Island, two are from Hill AFB, Utah,

and two are fram Eglin AFB, Florida, In Dr. Koch's laboratory each soil

sanple will be contaminated with 1, 000; 5,000 or 10,000 pxm of carbon-14

labelled 2,4-D or 2,4,5-T -herbicide, E‘ollo.vlng detenmnation of degradation

rates for each concentration of individual herbicide, it will then he

necessary to assess the degradation when both herbicides are present in

the samples, Examination of each chemical for three concentration rates

in six soil samples will require two 45~day degradation periods. The

total cost for labor, laboratory equipment and supplies, and preparatm

of a final report (NLF 1 June 1975) is: eat:i.matﬁ at $4500, 00,

3. PRequest IGPC initiate immediate act.:.on on establishing this contract,
Funds for $4500.00 are available from Cbligation Auathority S575~64. However,
they must be commited prior to 3 Dacember 1974.

7% MMM&

. Willm, Jrlf Mlp
Acting Department Head
Department of Life and Behavinral Sciences

B at I

ToamTan 4




o, Ey . DEPARTMENT OF THE AIR FORCE
b DEPARTMENT QF. LIFE AN BEHAVIORAL SCIENCES
T ) : . WSAF ACADEMY, COLORADO 80840
REFf"i.Y o . .. y .
. ATHOFT pETg/R ) - . 13 November 1974

5”5-{“3‘37‘ Sole Source Justification: Department of Agronamy and Soil Science,
5 ' . University of Hawaii, Labelled-Herbicides
Degradation Studies

T0::

- The analytical services required on the attached "Request for Purchase"
5 (F73FR4317) are uniquely possessed by the Department of Agroncny and Soil
Science, OQollege of Tropical Agriculture, University of Hawali at Manoa,
% Honolulu, Hawali 96822. Dr, Burton L: Koch, Director of the Soils Labora~
tory designed and constructed a manifold/incubation wnit that continually
:; monitors the decamposition of radioisotope~labelled herbicides form soils.
Dr, Koch has used this unit to evaluate decomposition herbicides in soils
for the United States Department of Agriculture and (in Spring 1974)
used the equipment to study degradation of Orange in a single sample for |
- the United States Air Force Environmental Health laboratory, Kelly AFB,
Texas. Thus, Dr, Koch hds the necessary equipment and experience to per-
form the required services. There is; to our knowledge, no other insti-
tut:.on, camvercially—avallable laboratory, or goverrment agency that has the
equipment and expertlse to conduct the reguired services in the manner
desired or in the t:une pericd requ:.red.

Alvin L. d6(/’/Z¢USF'9F, Ph.D,

Associate Pnofeasor of LJ.fe Scz.eme
Project Qfficer

¥

lst Indorsement
¥ Concur

gf W/@M 5
ohn W, Williams, Jr,, Colonel, USAW -

Acting Departmeut Head .
Department of Life and Behavioral Sclences

B N



wASHINGTONBSTATE UNIVERSITY @
PULLMAN, WASHINGTON 991|63

DEPARTMENT OF AGRONOMY AND SOILS

March 22, 1976

Captain Alvin Young
Department of Chemistry

and Biological Sciences
USAF Academy, Colorado 80840

Dear Al:

I would Tike to confirm my invitation to you to lecture to my graduate
class during your visit on April 12 and 13. We are planning to have
you give a seminar also probably on the 12th and the class lecture on
the 13th,

A number of professors would Tike to meet with you during your visit.
Yours truly,

m’»”"’\,

T. J. Muzik
Professor

TIM: pw
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REPLY TO
ATTN OF:

SUBJECT:

TO:

DEPARTMENT OF THE AIR FORCE
THE DEAN OF THE FACULTY
USAF ACADEMY, COLORADO 80840

DFCBS {Captain Young/2720) 10 May 1976

Trip Report, Washington State University, Pullman, Washington, 11-14 April 76

DECBS (L/C Klinestiver) «Mmfilfe
DFCBS (Colonel Lamb) LAy it
IN TURN

1. At the invitation of Dr. Thomas Muzik, Department of Agronomy and Soils,
Washington State University, Pullman, Washington, the undersigned went TDY

to Pullman on 11-14 April 1976. The purpose of the visit was three-fold:

(1)} to present a guest seminar to the faculty of the College of Agricuiture
(2) to lecture to Dr. Muzik's graduate class and (3} to review previous
herbicide research results and to discuss limited contract efforts on chemical
studies of herbicide degradation products.

2. The seminar topic was "Dilemma for the Disposal of Herbicide Orange (atch
1}, 1 reviewed the various options considered by the Air Force for the dis-
posal of Herbicide Orange. Approximately 75 faculty and graduate students
were in attendance. The lecture topic was '"Ecological Studies of Repetitive
applications of 2,4,5-T Herbicide and TCDD". I outlined how we conducted

the ecological research on Test Area C~52A, Eglin AFB, Florida, and the
results of that research program. Approximately 25 graduate students and
faculty members attended the lecture. Both presentations had been cleared
by the USAFA/OI and were part of the USAFA Speakers Bureau program.

3., 1In depth discussions were held with Dr. Raymond A. Gilkeson (soils
specialist) and Dr. H.H. Cheng (soil biochemist)} on soil microbial metabolism
of Herbicide Orange. Dr. Gilkeson was especially interested in s0il pene-
tration, while Dr. Cheng was concerned with the persistence of n-octyl and
iso-octyl esters of 2,4-D and 2,4,5-T herbicides. Dr. Cheng felt that
Washington State University would be most interested in a contractual program
to determine possible degradation products in soil samples from the AFLC

Test Range, Utah, biodegradation plots. Discussions on the ecological ef-
fects of phenoxy herbicides on vegetation were held with Dr. Alvin G. Law,
Dr, Duane G. Miller, and Dr. Roland D, Schirman., A courtesy call was made

on the Department Chairman, Dr. James {., Engibous.

4. Punds for this TDY were furnished from AFLC Obligation Authority 876-154
and totallegh $336,45,

(Wt Y oiry
ALVIN L. YOUNG, Captain, USAF 1 Atch

Associate Professor of Biological Sciences 1. Abstract
Project Officer
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COLLEGE OF AGRICULTURE, VISITING PROFESSOR PROGRAM By.
WASHINGTON STATE UNIVERSITY
PRESENTS
THE DILEMMA FOR THE DISPOSAL OF HERBICIDE QRANGE
BY
A. L. YOUNG
AIR FORCE ACADEMY
Monday Afternoon 2:10 pm April 12, 1976
JOHNSON HALL 343

Dr. Young will discuss the problems involved in the disposal of
Herbicide Orange, the 2,4-D - 2,4,5-T herbicide left over from the Vietnam
War. There are approximately 2.3 million gallons of this material now
stored on an island in the Pacific Ocean. Some of this material contains
up to 10 ppm dioxin, a chemical which can cause birth defects. Dr. Young
will explore the options open to the United States in disposing of these
herbicides in a safe, orderly manner. Should they be utilized for weed
control, should they be buried, or incinerated or what? The hazards and
difficulties involved in long-term storage will also be discussed.
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ALVIN L. “YOUNG, capmn, UBAR | Ateh
Assacinte Professor of Eé.ami.cal Sclences i, Amtr&ct
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wasSHINGTONBTATE UNIVERSITY @
PULLMAN, WASHINGTON 95163 ' '

DEPARTMENT OF AGRONOMY AND SOILS

10 June 1976

Dr. A.L. Young

Department of Chemistry and Biological Sciences
U.5. Alr Force Acadeuy .

Colorado Springs, Colorado 80804

Dear Dr. Young:

In recent weeks, I have been corresponding with a student who has
just received his M.S. degree in weed science from University of Nebra-
ska and would like to study toward a Ph.D. degree with me here. It
occurs to me that this student would be ideally suited to conduct the
proposed research you had ocutlined to me during your April visit to
Pullman on the identity of metabolites from 2,4~D degradation. Thus,
I would like to pursue this possibility with you further.

I gathered from our conversation that if you could secure the funds,
you would want the research completed within a year, Therefore, you
would prefer a post-doctoral rather than a research assistant to conduct
this research. The advantage is of course In the efficiency of the re-
search output. On the other hand, because of the affirmative action
process in the hiring of full-time employee, whether temporary or perma-
nent, it would take at least six months before any position can be filled.
And the chance of obtaining a quality candidate is not always guaranteed.

If we opt for a research assistant, T would hope that the funding
would be for two years, but at a level comparable to one-year's funding
for a post-doctoral, This student from Nebraska seems to have had the
basics in analytical techniques and well-qualified background in academic
training. In this case, I will also be more involved with the research
of a graduate student than with that of a post~doctoral, and hopefully
the ouvtput would be comparable.

I know that you are still in the process of securing funds. Thus,
I may be putting the cart before the horse in suggesting the above arrange-
“ments., However, I do want to explore with you this possibility before plans
become firm.

I have just completed a manuscript on the fate of 2,4-D in the soil
which we wish to submit to Weed Science for publication. I would appreciate
your review comments on it.

Sincerely yours,

i/,r’/ H.H. Eheng
(jil Associate Professor ¢

of Soils Lwﬂ’)1&

ooy, &
ot E [

gﬂi]:,l;ure 366 - ( {w) L § "5%}%
" SR 9, e
E’{ . . “2 2 By



wASHINGTONBSTATE UNIVERSITY @
PULLMAN, WASHINGTON 9162

DEPARTMENT OF AGRONOMY AND SOILS

August 19, 1976

Dr, A.L, Young

Dept. of Chemistry and Biological Sciences
U.8. Air Force Academy

Colorado Springs, Colorado 80804

Dear Dr. Young:

I was happy to receive your telephone call on 5 August informing
me that funds will be available for initiating a research project on
herbicide degradation in the soil. Concerning my travel to Colorado
Springs to work out details of this project, I have made arrangements
for traveling from Pullman to Denver on Friday, 3 September, arriving
Denver from Spckane on United Airlines Flight 726 at 11:04 a.m. I
have reservations to fly east from Denver on Saturday, 4 September,
leaving at 7:45 a.m. I realize that the stop-over will be a short
one, but hopefully we will have sufficient time to get our work done.
If the time is acceptable to you, I will let you make up our work
schedule as well as make arrangements to transport me to and from
Colorado Springs!

I have not yet received from you the background materials on
the proposed research, I have, however, checked with our 0ffice of
Grants and Research Development about contractual terms. The overhead
is set at 46% of the salaries and wages. Currently we pay a 1/2-time
research assistant $5358 for 12 months, In addition, we have to set
aside 12% (or 3643 in this case) for fringe benefits., This means a
total of nearly $8500. Another way to take care of the overhead is
to pay about 20% of the total for a grant in the 315,000 range. But
in our case, 1t will likely come out about the same. With the expenses
for space, utilities, administrative and clerical help so high these
days, I understand that even 467% is minimal. I hope that these figures
will help you to decide what level of funding will be needed to keep a
viable research program going.

Because of shortness of time, I regret that I will not be able to
meet with your classes during this visit. Perhaps arrangements can be
worked out for another time. I look forward to my visit to Colorado
Springs.

Sincerely yours,

wons iy
3 Sols® pesce® ﬁ*—%a(/\]c /Z,u«g,.-‘" _
' NYAL: i H.H. Cheng
AR ad 1 Associate Profé&skor
Soils
o Vo
fates * A
HHC :kr < ol
)
ig Dt){:)
hN ‘QQD



""Wb will meet you at tha. Danver Aixport on Friday,
" to youito stay at his. homa on: Friday night, This will

.26 Aug 1976

. Dbr. H,H. Cheng -

- Associate Professor of Soils :
.- Department of Agronomy and Solls -
Washington State University v
Pullman, thhington 99163

Dear Dr. Cheng

"fDr. Muzik and- I Were delighted to receive your letter_f;ujjg;j
- indieating. your forthcoming visit to the Alr Force Academy.:

.3 September . at 11¥04 ‘am. Dr. Muzik axtends an 1nv1tat;on '

- allow us to tour the: Agndemy with you in the afternoeny ﬁf?gif
 discuss the proposed research program,.and have a dinner:

- in your honor later in the evening. My wife and I will

. take you back- to Denver on Saturday Morning, 4 geptamber, e

:"_in tima fon—you to eatch your 7148 am flight.

I noted in y@ur lsttex the reqnirament for $8, 500 for a-_
research assistant. I'm not gulte sure how we will neaed-
to spealfy the contract so that I can sponsgor two grants
_.(totalling 58,500)., We'll discuss that at the-time of
- your visit. As. you know, the Air Force may soon ba -
releasing for gale over 1 million gallons of Herbicide .
‘Orange and in.all likelihood, four atates will pase this
material in refowestation and brush control. Théarefore,
I'm interested in the degradation of 2,4~D and.2,4,5-T in
four soils (frem Washington, Wyoming, Texaa, ‘and Oregon) L
‘following a ‘simulated spill (0 or normal field rate, 1,000,
5,000, 10,000 and 20,000 ppin.of herbleide). We would want .
_to follow “the. acids, phenals, and: other dagradation products. -
 There are a humber of pesaible approaches to this problem
-1[which wa can diacuss. ‘We look forward to seeing you next
Friday. L \ _ - . S

fSincerely

ALVIN L, YOUNG, Capt, USAF, PhD

Research Technical Advisor '

Dept of Chemistry and Biological
Sciences : S
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. United States Alr Force Academy, CO 80840 15 sep 1976
B Y mumpcrms AT V e : CLASS -

.

Filoi gy L

DICTS

CONTRACT. PURGHASE ORDER
DR DELIVERY ORDER NO.

IV 15 REGUESTED THAT THE SUPPLIES AND SERVICES ENUMERATED BELOW AND IN THE ATTACHED LIST, BE

T PURCHASLD FOR

FOR LELIVERY TO

NOT LATER THAN

nrens Capt Alvin L. Young ‘1 Dec 1976

 'DESCRIPYION OF MATERIAL OR SERVICES TO BE PURCHASED QuANTITY | OMIT ﬁﬂ.‘r'“;}[{gg {(‘;&*‘C%SDT
A non~personal Services Contract for establishing and * | e
confirming the initial soil concentrations of hqrbicideg’
in a laboratory and field study of the soil biode adatmn o

of. Herbicide Orange. 'The field study will invo!

estoblishing a mini-lysimeter study of three (3)
type's at two (2) concentrations of Berbicide Or:
'(l 000 and 5,000 parts per mlllon, pran) with

1 ,cam}_)les)
predetermined -fornulation of Herbicide: Orange, E:
reccmnmﬁed analyucal procedure..__.«_,

I:‘mm Dr. H.H. Chcmg Prlncipal InVest:Lgator
< Dopt: of Agroncmy and Soils - .
w 'Washington State Universi ty “‘}':.:
Ty, Pullmpan, Washlngton 99163 e

WU Oontracts Ofiloer*Mr i Wma,{ ‘Asst Divect(r, "

“DFCBS will furnish the uiree soil ‘tyke
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CHECKED
BOX
APPLIES

¥, CONTRACT/ PURGH ORDER NO.

[¥] oADER FOR SUPPLIES OR SEAVICES

(] REQUEST FOR QUOTATIONS NO. .

R_E'I'URN COPYIIES] OF THIS QUOTE BY’

(THIS IS NOT AN ORDER. See DD Form 1155%)

PAGE | OF

2
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Fosess 78 ¥se¥e

3. DATE OF ORDER

7h SEP. 24

4. REQUISITION/ PURCH REQUEST HO,

FTADFRE259-002 o »

S. CERTIFIEP FOR
MHATIONAL DEFENSE
LINQRI; DMS REG 1

DO'FJ"" o

€, 18SUER BY:

ABE PRBKZH&E&EE&! ﬁFFfCE
oDe BDX 18%

B RF #B&.-ﬁﬁn? Le .

CODE [ 7. ADMINIETERED BY: {If dther than &) conEL

672 1444

| 8- peLivery FoB

m DEST
' D OTHER

NAME AND

Waahingben Stats University
Oftice of Grants and Munroh

76 pEC 0F

. . {See Bchedule
-ﬁmai’ o . E if other)
9. CONTRACTOR/ QUAOTER CODE M - FACILITY CORE i o ’ 10. DELIVER TO FOB POINT 8Y: 11, CHRCK IF SMALL
) o, v . |__ . " BUSINESS

O

l 2 DISCOUNT TERMS

NE Y

13. MAIL INVOICES TO: .

_SEE ﬂLﬁlﬁK 15

NEPY P LYFE & BEMAVIDR STIEWCES
WmELET  FTIDFR 3019
3F LDG ZESH RM BL4S
AC4OERY €D

ADDRESS ¢ Development
Pullman WA 99163 o
14, BHIP TO: . CODE ] , 15, PAYMENT WiLL BE MADRE BY.

BOBAD

[=1=1~14

RSBQENY!NG AND FINANCE DFFICE
AERNEN HALL
BSAY ACADEMY L

80440

MARK ALL
PACKAGES AND
PAPERS WITH
CONTRACT OR
QRADEA NUMBER

5

DELIVER'I'

This delwer_y order is gubject to instructions contained on this side of form only and is issued on another Government agency
or in accordance with and subJect to terms and conditions of above numbered contract.

BFFER G1666
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ORDER

PURGHASE| L Reference your,

IS CHECKED}; special provisions

ply: Supplier sholl sign “Acceptonce” on DD Form 1156r and return

2304{p}(8) or a= specitied in the scheduls if within the .5, its possesaions or Puerto Rico; if otherwise, under 2304{a}(6}.
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D If checked, Additionad General Provisions ap-
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ce -
STTEk00 30T 6306 20L61E 0T 592 _350’4300 :
e [s. RO quantiTy |21, [22. 23.
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‘®  (SER ATTYALHED SCHEDOULECS) '
ETEMES 3 /, J oy
: LS 4 /i : —
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‘ IMITIALS
Dmspsc-rsn D RECEIVED D ACCEPTED. AND CONFORMS TO THE
CONTRACT EXGEPT AS NOTED DFJ\RTI»\L 32. PAID AY 33_< AMOUNY VERIFIED CORRECT
y . FOR
FINAL .
DATE . BIGNATURE OF Aumomz:u GOVEMNMENT REPRESENTATIVE |21, PAYMENT ’ ’ [ B4 CHECK NUMBER
36.1 certlfy this account is correct and proper for payment. COMPLETE

[j PARTIAL

as.

SIGHATURE AMD TITLE OF CERTIFYING OFFICER

D FINAL

BILL OF LADING NO.

A7. RECEIVER|J8. RECEIVED BY 39. DATE RECEIVED| 40. TOTAL CON- [41. 5/R ACCOUNT NUMBER 42, 3/ R VOUGHER NO.
AT - | TAINERS
FORM Form Approved by Comptrofler General, U.8., 27 May 28
DDMUGGEHSS

Exception to 8F18 under $25600 approved by Budget Buresan Oct. 66
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THIS FARAGRAPH APPLIES ONL'r TO QUOTATIONS. MMITTED-

. Suppliee are of domestic or!gln unlm othenme indicated by quo!er The Government reserves ihe
" right 1o id thereof recoived after the date indicated thoukd such
action be in the interest of the Covernanert. This 4 a request for Information and quotelions
furnished are nol offess. When gquoting, somplete blotks 11, 12, 21, 23, 15. If you s1e unable {o
quite, phw: advise, Thic request daes nol commbt the Gmmment 10 pay sny cosl incurred in
prep or the submi; of this q ian 0T 46 procere o1 conttact For supplies or serviges.

UE NERAL PRWISNJNS

1. INSPECTION AND ACCEPTANGE - Inspection and acceptance will be al destination, unlets
otherwise providad. Ungil delivery and acieptance, and after apy rejections, risk of loss will he on the
Conllaclor unless loss results from negligence of the Unitad ' Stlles G Metwith g the

for any G ion and test ined in tpecifications appllcable 10 5 this
oonlncl ‘encept whete specislized tnspettmn: or tesly sra specified for performance solefy by the
Gmmmenl the Contractor shali perform or have performed the mspecums and teats vequised ta

that the supplies and services provided vider the to the drawings,
specifications and contract requiremoms listed herein, including i applionbls the technical
q for the £ * parl numbers specified herein, .

2. VARIATION-IN QUANTITY - No variation in (he quantity of any #em calied for by this
contract will be acoepted unless such vmation hax been caused by conditions of loading, shipping, or
picking, or allowances in- wing protesyes, and then only to the extent, if any, spacified
efsewhere in this contragt, ~ PR

3. PAYMENTS - Lnvoices shall be submélsed in quadroplicete fone copy shall be marked “Original "}
unless alherwise spociied, and shall contain the Follawing information: Conlact ar Order aumber,
lemn number, contract description of supplisa of services, sizes, quantities, unil prices and sxlanded
tetals, Bill of lading number and weight of shipeent will be shown Tor shipments on Governmenl
Bills of Lading. Untess otherwise specified, payrment will be mpde on partial deliveries aecepted by the
Gavernment when the :moum. due on such deuverus ) WaTFANLE.

4, DISCOUNTS - ln tion with: zny di offered, Hime will be oomputed from date af

dalivery of U supplies 1o carrier when acteprance is at the point of origin, or from date of delivery

a1 destinalion or porl of embarkztion wien dellvery and acceplance are al either of these poinis, of

from the daie the correer itwaice of voucher is reqeived in Ihe office specified by the Governmant, it

the latice is barer than date of delivesy. Paywent i deeened 1o be sonde for the putposs of earning the
. distount en'the date of mailing of the Government check.

5: DISPUTES - {a) Except as otherwise provided in thit eontract, any dispuie conceming & question

Conteacumg Offiesr, who shall mail or otherwise furnish a copy thereof to the Contractor, This

decision shall be final and conclusive unless, within 30 days from the date of receipt of such copy, the

Comrqctor malh or olherwise fumlihes to the Contracting Officer a weltten appeal_addussed o the
v. The decision of the S or ha duly suthorized repeessniative for (hé d

@ have Been [ravdulent, or capnclun or Ifbltrsry, ar $o grossly erroneous as negessarlly Lo imply

bad {aith, or not supp i by Tha shall be alforded an opportumity

- toibe heard and to offer évidence ln support of his agpeal. Pending fingl decision of a dispute

hereumie[. the Contractat shall- procted dit Ty with the p of tho.contract and in

accord:mce with the Camracliﬂs Dl‘!'oer s decnsuon (b} Thig “D:spnles clavse doet not preclude

of law 1 tion with-decisions provided lor in (a) above, provided, that

nothing in this oontract “shall hc -:omuued. %3 nmaking nal the decision of any adroindstralive official,
representative, or board on a question of law,

6 FOREIGN SUPPLIES « This contract is subject to the Buy American Act [4) USC 10wd) as
'mplemented by Exedutlve Order 10582 of December |7, 1954, and any restzlctions o appropriation
acts on the p { of forsign

7. GONVICT LABGR - The Contragtor agress pot 1o employ for work under this contrace any
petson und uencs of ipi 1 al hard labor.

L] my

8. QFFICIALS NOT TO PENEFIT » Mo member of or Delegate to Congress or resident
commisgioner, shall be admicted to any share o part of this soniract, or to any benellt that may arize
therefrom, bul this provision shell not be cnns!rued o exlend o thm contract if mada with 2
cojpotation for its general benefit, . . .
8. COVENANT AGAINST CONTINGENT FEES'-"Th_e Cmtra‘cu‘x warrants that no person of
. selling ageney has been employed ot relained £0 solivit o2 secure \his contract wpon an agreement or
wnderstanding for a commlulnn. percentage. brokerage, or contingent fee, excepling bona [ide
employees of bona fide sstablisk | of selling agenci ined by the C far
Ihe purpose of secunng busingss. For breach or violation o€ this watinnty the Government shall have
thee Hght 1o annul this contract withaut lisbility or.in its discretion to deduet from the contragt price
or cangideration or gthewite recover, the fuf) amgunt of such commassion, percentage, brokerage of ~
contingent fee. .

10, GRATUITIES - (s} The Govemmenl may, by wyisien notics 10 the Conzactor, lerminate the
fight of the Contractor 10 pmued undet this ponract If it is found sfter notice and hearing, by the
Segretary o1 his duly puly ive, thal graluivies (i the form of enteriginment, gifes or
otherwise) vwere offered or given by the Contractar, or any agsnl oc represenl.nm of the Coniracior, 1
any officer or employes of the Government with a view toward or
faytahile (Teatment with respect 10 the awarding or amending, or the makmg of any delorminayons
with respecl to the performing of such contract, provided, that the existence of tha facts upon which
the Secrelary or his duly auth ive makes such findings shall be in issue and may be
revigwed in aby comperent court. (b) In the evnt this contract is terminated s provided in parzgraph
(&) hereof the Government shall bt entitled () 1o pursue the samw termedies 23ainst the Contractor i3
W could pursue in the event of a breach of the contrict by the Contractor and (i) as a penally in
additlon 1o any other damages: 1o which it may be entilled by law to exemplary damages in an
amount fas fesermined by the Segrerary or h.‘xdm‘y ophorized representgive) which shall by pat bess
than thiee nor more than len times the costs | 4 by the C in provid} g Bny such
gratuidies 1o any sweh officer or ernplnj-'ou (c) The rights and Jies of the G d in
1his clause shall not be exclusive and are in addition Lo any other rights and remedies prwided by law
or undey this contract.

11, RENEGO'I‘M‘IION This apd any sub- I e, is subject to the

Renegouiation Act of 1951, as amended (50 L5 C App 244 er seq. ) and shall by desmied 1o contain

all me pl’o\"l!lons required by Section 104 thereof, and is subject Lo any subsequent act of Congress
¢ foi-the iatian of

¥ =

42. CONTHTION POR ASSIGNMENT - This Purchase Ordes may not be pasigned pursuant to the
Assignment of Clalme Act of 1940, as amended (37 USC 203, 41 HS.C 15} unlees or unill The
supplier flay been tequested and has accepled this order by executing the Acceplance herean,

of fact arlsing under This contract which if not dispossd of by agreement shail be decided by the,

of such appeals shall ¢ flnal and cunclusdve unless determined by a court of competent jurisdiction

i
5

13, COMMERCIAL WARRANTY - The Contenctor ngrees llm lhu ulpplles ar semoes furnished
under this contract shall be covered by the most tha L 4

to any customer for such supplies or servicer and that the righls and remedies provided her¢in ars in
addition to and da noet lindt sny rights nﬂ'olded 10 the Government by any olhe: clause of this
contrlﬂ

. PRIOAITIES, ALLOTATIONS AND ALLOTMENTS DEFENSE MATEAIALS S¥STEM - Whon
the amcuni of the arder is 3500 or more the Cantractor shall fallaw the provisions of DMS Reg, §
and all other appllcuble regulations und ordert of the Busmm and Defensz Services Administration in .
thals 5nd other products and nceded 10 fill this order.

]

15, FAST PAYMENT PROCEDURE -
{a) General. Thiu is & (ast peymm order, Imodces will be paid an the basis of the Contractor’s
delivary Lo @ post office, comman casgiar, or, in shipment by ciher meanz, 1o the painl of ficst teceipt

by the Governmant,

{h) Respongibility for Suppiies. Fitle 1o the suppli d‘mll veit in the Go‘verl'lrnenl upon gelivery
to & past offles or casriar for shipment 16 the b is by meana
other than post office or common carrier, Utle te the aupplm ahall vest in_ the Gmrernmml upoit

_delivery 1o the painl of firs receipt by the G ding any cihee provision of the
purch order. the € shall 2suma all responsibllily and risk of loss for” ‘stpplies (3 not -
ived gt dastination, {K) d d In 1zansit, ot (i) not oonfomdng 1] pun:hlse roquirements, The
Contractor shall sither replacs, mpm. Qe corract such y At hiy

insiructions to do so are furnished by thy Contracting Qtfficer wuhm nlnety (90) da)rs I‘mrn the date
title to the supplies vests in the Governmant.

{c} Preparation of Invoice.

{1) Upot delivery of supplies to & post.office, common carrier, of in shipments by other
means, the painl of fivst recelpt by the Government, the Contractor shall prepare dn Invoics in
accardance with Clause 3-of the General Pmuinonx of Purchass Order, except that itvoices undes s
blanket purch t shall be prsparsd d with the provisions of the ag In
shipments by eilher post offics or if, e © shall githier (A) cite on his invoice
the data of shipment, name and address of:urier, bjll of iading nusmber of other shipment document
nwsmber, of (B) mitach copiss of such documents 1o his involcs as 2vid ol shi 1In additic
the invoice shall be prominenlly marked “Fast Bay."” ln case o’fda\l\ftl'y by other ‘\han post oifice or
commet caerier, 4 raceipled capy of the C tor's delivery 4 shall be attached to the
Inyaicsy & evidance of delivery.

(2) I the purchase price excludes the cost of p i4n, the C shall enter the
prepaid shipping cost on the lnvoles as o separate item. The cost of parcel post inaurance wilk not ke

paid by the Government, I ttansportation charges are separately stated on the invoice, the
Contrsctor agreas 1o retain related poid fraight bills o other transportation billings paid separately for
a period of three years and lo fumnish such bills to the Government when requesied 3t audit
purposes. ' : '

{d} Cartification of Mwolce. The Contractor sgrees that the submission of sn invoice o the -
Govemment [or payment is a certification that the supplies for which lhe Government is being billed
have ‘been shipped or deliverad in secordance with stipping indtructions isaed by the ordering
officer, in the quantities shawn on the invoice, and that such supplies are in thé quantity and of the
quality designated by (he cited purchase order,

" OUTER SHIPPING CONTAINGRS SHALL BE MARKED "FAST PAY"

V6. {This clause applies & this cmmc:u}onerwffwmdisnor mpted by applicable reguloti
q,fmeﬂe_nmmmo{ubar} R o

senwcs CONTRACT ACT OF 1866 - Except to thg extent that n sxemptioh, varation, or
tolerance would apply pursuant lo 2 CFR 4.6 il thit were a contract in excess of $2,500, the
L tor and dny der shall puy all of Tis employeds engaged in performing
work on Ihe caniract pol less than the mintmum wige specified under section S{e)(1}-of the Fuit
Labor Slandards Act of 1538, a3 smended (31,60 per hour). However, in cqses whare ssction 6{e)(2}
of the Fair Labor Stendards Act of 1538 | applicable, fhe rates sperifisd ahorein will apply, All
gulations and interpretationt of the Service Confract Act of 1955 expumd In 29 CFR Part 4'ars
hereby incorporated by reference in tlm enntract.

J'LDDITIDNN. GEMNERAL PHOVISIONS

17, CHANGES - The Contracting Officer may at nny titme, by a wriu,en ordez and without notice
10 the surelios, make changes, within the general scops of thiy contract, In () drawings -designs, or
apecilications, wheye the supplies 10 be furnished ase to be specially monufactured for the
Governmert in atordance therawith; (i) method of shipment or packing; and Giif) place of delivery.
I any such chenge ¢auses an Lncreate or decrease in the cost of, or the lime sequired for performance
of this . whether ¢h d or. ot ¢h d by any such order. an equitable adjustment shail be
made by written modification of this contract. Any claim by the Contractor for adlustment undse
this clanse must bs asseriad within 30 days from -the dale of péceipt by thé Contracior of Ihe
notifigation of changs provided thae the Conlracting Officer, il hé decides that the facts justify such
‘Blion, may receive and act upoo aqy suck -cluimn if- agseried phot te final ‘paymwent, under this
‘eontracl. Failure 10 agree to any adjustment shall be a dispiite concerning & question of fact within
Aht meaning of the clause of this conmcl arlitled “Disputes,” }lawmr, natiing in this cause shal!

excuze the Co from p £ with the contract as 1

18. TERMINATION FOR DEFAULY - The Contracting Officer, by wrinien notice, may Lerminale
this ¢ontract, i whole or in part, for fallure of tha Contractar 10 perform any of the provisions
herecf. in such event, the Coniracior shall be liable for dsmages, including the excess cost of
reprocuring sirmidar supplm of sarvices; provided that, if {{) it i detemined fot any reason that the
Contractor was not i defaull or (i) the C *y failyre 1o petl: ¥ withoul his and his
wbconuaclm % contiol, foult or nagligence, the termdnatlon shall be dnmed 10 be a termination lor
under paragraph 12, As used in this provision the teom ‘gubcontractor’ and
“gul tors't means zob rectors ol any lier.

15. TERMINATION FGR CONVENIENCE - The Contracting Offcer, hy writien notice, may
Lerminate this gantraet, it whole of in part, when if s i the best interest of the Gr.wernmenl 1f 1his
tract is for supplies and is 5o terminated, the l" ahall be p din dancd with
Section V111 of the Armed Services Pr Tatian, in, effect on this.contract's date. To the
extent that thls contw;l is fet serviced and i 30 Ien:mnated the Gmmment thall be tiable prily for
in d wilh the pay provisions of this conuect for services rendered pnor 10 the

eﬂ'ecmu date of temination,

. n.ssteumeur OF CLAMMS - Claims for monies due of 10 become due under this contract shall

be d onl: I to the Assig of Claims Act of 1944, as amended {34 U5.C 203,41

US.C 154 mezx payments 1o an assighes of monies under this contract shall not, to the extent
- provided in said Act, a9 amended, be subject to reduction or set-ofi. [See Clnaze 12 )

ACCEPTANCE

The Contraceor hereby asccepts the offer represenced by this numbered gumhuu order ag it may
previowsly hmie been or dy now modified, subjecr. fo all afl'.he ferms and conditions set forth, end
agrees 10 perform the same.

NAME OF CONTRACTOR

. R_EMARKS

SIGNATURE

TYPED NAME AND TITLE . DATE SIGNED

DD o 1 5 5r muo:s EDITION-OF | AUG 68 WHcH 1§ ORSALETE.

1 fug 59

GPO : 1988 OF-36L-081
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STANDARD FORM 36, JULY 1966
GENERAL SERVICES ADMINISTRATION
FED, PROC, REG, (a1 CFR)1-16,101
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CONTINUATION SHEET

REF. MO, OF DOC, BEING CONTD,

PO5511 7638419

PAGE lOF

NAME OF OFFERCOR OR COMTRACTOR

Washingpton State Unlversity

fTEM NO,

GQGUANTITY  JunNiT

SUPPLIES/SERVICES

UNIT FRICE

AMOUNT

" KOMPEESORAL HERVICKS

Furnish sll facilities, eguipment, profesalonal
peroonnel mnd techndenld kuowledge %o perform a
researel teatlag project of Herbiclde Orange.

1. Phese I will consist of esteblishlang and conlf
soncontrations of herbleides in a leboratory eud
blodagradation of Herbicide Orsuge.

&, The f£ield study will lavolve ostablisninlk
of three {3) soll types at two {2) comcentrations of Herbiel
{1,000 end 5,000 parts per mSllion, PPN} with three
trastment from & total of 18 plots (3 solls X 2 toncentrat
replications. )

. The lsboratory study will fasvolive the gsame
b conesntrations of herbicide (X, 1000, 5,000 sud
raplicaticns for a total of 36 samplen.

Be initiel asoil
;i’ tha s0il

, Principal Tnvestigator for WBU.

3. The completion date shown on the Purchase Order
beriod of time squal to the delay in supplying the acil

Payment will be made on receipt of atatement mamitt
hhowa In 3lock 1% citing P. 0. Nupber in Alock 1} p¥ the D

farbicide Resoarch Btudy i Job

ter study
Orange
ton par
X3

$%,950.00

(3)

1

$h}950100

Dé108-04

T U, 5. GOVERNMENT PRINTING QFFICE: 1974 B53-210




WASHINGTOI\&TATE UNIVERSITY .
PULLMAN, WASHINGTON wemaq 164

DEPARTMENT OF AGRONOMY AND SOILS

15 October, 1976

Capt. Alvin L, Young

Department of Chemistry & Biologleal Sciences
U, 8., Air Force Acadenmy

Colorado Springs, Colorade 80840

Dear Al,

Just a note to remind you that up to now I have not yet received
any of the materials that you would send to me, With the cold westher
approaching rapidly, naturally we are anxious to have the field lysi-
meters installed before too long and have the experiments started. As
far as the contract goes, I believe that everything is in order. In
any case, we have already appointed the student to the Job and have
begun preparations in the laboratory. The mini-lysimeters will be the
gize of 5-gallon cans, approximstely 28 cm in diameter and 30 cm deep.
A porous cup will be ingtalled at the bottom of the can to both collect
the leachate and to control the moisture level so that we would not have
a perched water table. As soon as I receive the soil samples and the
chemicals from you, we should be sble to set up the lysimeters in short
order,

We are algo anxious to recelve the background information you
have on Orange as well as all the extraction and analysis procedures
you have. Both the graduate student, Joe Majka, and my btechnician,
Frank Farrow are eager to test out the procedures before we embark on
the actual analysis.

In spite of these delays, we are still hoping to e everything GO
by 1 December, so that we could begin the second phase of the research,

Looking forward to hearing from you soon, Please convey my regards

to your family and to the Muziks! Let me know about your travel plans as to
when you come ‘to Pullman.

Sincerely yours,

H, H. Cheng
Agsociate Profesgor of Solls

G{S. \3 qeﬁ“fut'%%prj fgLi a&L&A k«a.#i,azui ﬁwh&y{zﬁ} xlgd(f
pr asseonch aehiabic, T e B il
. I don ol albitmal wfosecton,, f&m 4}/% M_Lwi«a

HHC:



Statement on Research Effort

The Soil Biochemistry Laboratory, Department of Agronomy and Soils, Washington
State University, under the direction of Dr. H. H. Cheng, has been engaged in re-
search on the fate of pesticides in the environment for the past several years.
Much efforts have been devoted to development of methodology for extraction and
analysis of pesticides in the soil and for examination of the mobility and degrada-
tion of pesticides under a varlety of environmental conditions. A great deal of
background information-has been collected on the behavior of the weak acid
Iherbicides in the soil, including 2,4-D and picloram, particularly under the
environmental conditions of the Pacific Northwest, Similarly, attention has
also been given to several substftﬁted‘urea herbicides. The extensive infor-
mation developed on these benchmark pesticides should help in.compqrative studies
on the behavior of other related chemicals in the environment. |

A list of selected recent publications from this laboratory is shown below:

Cheng, H., H. 1969. Extraction and colorimetric determination of picloram in soils.
J. Agric. Food Chem. 17:1174-1177.

Cheng, H, H. 1971. Picloram in soil: Extraction and mechanism of adsorption.
Bull, Environ. Contamin. Toxicol. 6:28-33,

Cheng, H. H., F. Fuhr, and W. Mittelstaedt. 1975. Fate of methabenzthiazuron
in the plant-soil system. In F. Coulston and F. Korte, ed. Pesticides.
Environ. Qual, Safety Supplement Vol. 111:271-276.

Ping, C. L., H. H. Cheng, and B, L. McNeal. 1975. Variations in picloram
leaching patterns for several soils. Soil Sci. Soc. Am. Proc. 39: 470-473.

Cheng, H. H., and F. 0. Farrow. 1976. Determination of lhc-labeled pesticides
in soil by dry combustion technique. Soil Sci. Soc. Am., J. 40:148-150.

Cheng, H. H. and F. Fuhr. 1976. Extraction of methabenzthiazuron from the soil.
J. Agric. Food Chem. 2L:421-424,

Fuhr, F., H. H. Cheng, and W. Mittelstaedt. 1976. Pesticide balance and
metabolism studies with standardized lysimeters. Landwirts. Forsch. 29:
{in press). ' .

Wilson, R. G., Jr., and H. H. Cheng. 1976. Breakdown and movement of 2,4-D in’
the soil under field conditions. Weed Sci. 24: 461-466,
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- Determination of Several Phencxyalkanolc Acidstierbicides in Soil

Sangles" iz submitted to you o ua:!.st in your mam.ts of 2,4~D and
2 4.5-'.1' harbicides. _
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Herbicideandﬂnaﬂditimlsoilsmplea

‘I‘he FY77 funds I requested have been m&iwd and T will ba

'mgvtiati:gﬁoranadditicmlomtmtwithywinthevwmm_

A L. -mn,capt USAF,EID - J.".‘Atdil .
"Deptofcluvd.stryamaiological&iam ce



REPLY TO
ATTN OF:

SUBJECT:

TO:

- -
DEPARTMENT OF THE AIR FORCE
THE DEAN OF THE FACULTY
USAF ACADEMY, COLORADO 80840

DFCBS (4165) 3 Jan 1977

Trip Report, Pullmanh, WA, 1l4-16 Dec 1976

DFCBS-R {(Maj Thalken}w' JAN 04 19?7

DFCBS (LitCol Meier)
DFCBS (Col Lamb)
IN TURN

1. On 14-156 Dec 1976, the undersigned partigipated in a TDY to
Washington State University, Pullman, WA, in support of the Herbicide
Orange Project. The objective of this TDY was to review research under
USAFA Contract F056117638419 with the principal investigator, Dr. H.H.
Cheng. Dr. Cheng ig conducting a laboratory and field study on the
metabolic and/or degradation products in soil of Herbicide Orange. The
attached progress report describes the reseaxch efforts. Only two of
the three soils originally proposed for this study were available at the
time of my visit. The soil from Gulfport, MS, had not arrived.

2. As noted in the attached report, part of the funds for this project
(both Phase I and II} are used to support a graduate student. At the
request of the contract monitor, Capt Younyg, I have prepared the
following evaluation of the graduate student, Mr Joseph Majka.

"Mr Joseph Majka is working on his PhD under the direction of

Dr. H.H. Cheng. He has an MS from Nebraska where he worked with
Terry Lavy. I was favorably impressed by talking te the student
and by the evaluations of the faculty. He is known for asking
good questions at seminars. He has developed a method of applying
herbicide orange uniformly over the goil surface of the lysimeters
{see section on Pield Study). He has a slight stutter which does
not appear to inhibit him in the slightest. The graduate student
and the major professor appear to work well together.”

3. I strongly recommend the continuation of this project by the initia-
tion of Phase Il of the contract and, if possible, a Phase III in FY78.
Funds for this TDY were provided by Obligation Authority 877-34 and
totaled $392.42,

P Ty 'jf
\‘E) *?figf’.f-ﬂ%«‘w f.» “r / z'../faﬁej,;, <

THOMAS J. MUZIK 1 Atch
Distinguished Visiting Professoxr Progress Report
Dept of Chemistry and Biological

Sciences



Principal Investigator - Dr. H.H. Cheng
bept of Agronomy and Soils

Washington State University

Pullman, Washington

USAFA Contract F0O56117638419

FATE OF HERBICIDE ORANGE IN THE SOIL
Progress Report
December 1976

Field Study: Field mini-lysimeters have been set up to accommodate three
replicates of three soils treated at two herbicide concentrations,
totaling 18 plus three more for control purposes. Since there are only
two soils on hand, only two-thirds of the lysimeters have been filled.

The mini-lysimeters are constructed using the cylindrical walls of
5-gallon cans which were set in the ground at a level with the surrounding
soil surface. Underlying the soil in the lysimeter is 10 ocm of natural
soil and 2 cm of activated charcoal. Two suction cups were placed at the
bottom of the lysimeter before filling it with test soil. The filled
lysimeters were in place for approximately 3 weeks before herbicide was
applied. Meanwhile several rains had occurred to wet the scoil and settle
it into a relatively stable configuration. The herbicide was applied at
rates of 2000 1b/A and 10,000 1b/A in 100 ml H2O to approximate a 1000 and
5000 ppm treatment level. The herbicide was applied with a device con-
sisting of a separatory funnel with a sprinkler head attachment, which
could deliver a known volume of liquid gently to a small surface area
without excessive loss by drift during the spraying process, Precautions
were taken to minimize loss of herbicide during and after application. A
layer of dry soil, approximately 2 cm thick, was placed on the surface of
the lysimeter immediately after herbicide application to form a dust
malch, Two days after the initial herbicide application, soil samples
were taken from the lysimeters. Two cores representing 0~5 and 3-10 cm
of soil depths were taken from each lysimeter for laboratory determination
of the actual amount of herbicide applied to the soil. After soil sampling,
the auger hole was filled with untreated =soil and the location marked for
future reference, The suction cup will be used to collect leached water
samples without disturbing the soil.

Laboratory Study: Laboratory incubation system is now in place. Each
incubation flask is connected, at the incoming air end, to a COz trap and

a water equalization bottle and at the outgoing air end, a H2804 trap and
NaOH scrubber. 14¢-2,4-D or 140»2,4,5—T will be mixed with herbicide orange
in the soil and both the €O, and 14CO, produced from the incubation £lask
can be continually monitored to determine the rate of microbial activity
and the rate of herbicide breakdown. Established methods will be used to
extract 2,4-D and 2,4,5-T from the soil samples and for determination on

the gas chromatograph. 14¢ will be determined on the liguid scintillation
spectrometer,




Puture Plans: (1) The present field study now underway will evaluate

the degradation process under cold conditions, A similar study will begin
in the summer for studying degradation under warm conditions. (2) The
laboratory study will assess the rate of degradation of both 2,4~D and
2,4,5-1. (3) Boil samples from both the field and laboratory experiments
will be analyzed for residual parent compounds, (4) Methodology for
analysis will be continually evaluated for efficiency of extraction and
determination and for specificity. The possibility of metabolite formation
and stability of metaboliteg will be considered. Future research may lead
to metabolite identity and transformation. Phase IT will concentrate on
the first three points with some progress on point four.

Estimated Expenditure for Phase II: (Jan-Sep 1977)

Salary {Research Assistant}: $3,858 (8 months)
Benefits (12% of salary) 463
Indirect cost (47% of salary) 1,813
Operations (supplies, services, 1,866

equipment, travel)
Total $8,000

Future Major Equipment Need: Liquid chromatograph for metabolite study.
Est. $10,000.




WASHINGTON’FATE UNIVERSITY ®
PULLMAN, WASHINGTON otisé 9916)4

DEPARTMENT OF AGRONOMY AND SOILS

17 January, 1977

Capt, Alvin L., Young

Dept. of Chemistry & Biclogical Bciences
U, 8. Alr Force Academy

Colorado Springs, Colorado 80840

Dear Al,

The so0il sample from Gulfport arrived today! last week we received
notification that it was packed and shipped on 3 January. Thus, the actual
transportation time was only two weeks. The shipment contains approximately
600 pounds of wet Gulfport soil, a rather limited amount for a complete
field study even for our mini-lysimeters. We will try to use the amount of
soil we have Jjudiciously, knowing how difficult it is to obtain. One decision
we have made ig to forego the winter application of Orange to this soll at
thig time, but to wait for the warm weather application. However, we will
try to fill the lysimeters as soon as the weather permits to acclimatize the
goll to the local conditions.

As for the rest of the experiments, all are under contrel and progressing
well, We have made a preliminary determination of the actual amount of herbicide
gpplied to the goil and the wvalues are within ocur estimates. I have not put too
mich reliance on the accuracy of these determinations because we have not had
time to test the analytical procedure thoroughly, We will want to examine each
step of the extraction and analysis procedures to geertain the validity of our
analysis. This will take some time tc accomplisgh, One of the goals of our Phage
II studies ieg on methodology. '

T am anxious to begin Phase IT officlally, since most of our experiments
are already at that stage. My main concern at this time is to continue the
appointment of my research assistant, Mr, Joe Majka., Joe's appointment will end
on 31 January. The next period will cover Feb through 15 Sept., I hope. If at
all possible, I hope that the second year funding will begin in September, rather
than in October, to coincide with our fall semester starting date,

Please let me know if you have sufficient information from me to initiate
Phage II. If not, we will try to provide what you will need immediately.

We missed you both at the site visit in December and at the W-82 meeting
at San Francisco, I was able to visithBert Koch extengively sbout his work on
Orange at Hawaii. It will be very interesting to compare our findings with his,

With warm greetings.

Sincerely yours,

A

LT
H, H, Cheng
Agsociate Professor of Soils

HHC: ]
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DFCBS-R (Capt Younq, 2720y o : 15 Feb 1877

Harhiuida Dugradation SGudy, Wanhington State univarsity

1. .In support of the AFLC Disposition of nexhieida Orange, the. Bapt of
\Chemigstry and Biologlval Scienves has been sonducting extensive research
nto the fave of Herbicide Orange in ths environment. - In order to o
NI assens the impagt of a potential spill of Herbicide orang.. data on w!.l
Lamb -pnriigtlnoe and\dug!adatiOn are required. _ _

2. In-Septembcx 19?6, tha nlr Fbrue acndamy nogotintod-a gontract with
wnshinqgcn.Stata University (?056&17638419} to establish field and
 laboratory studies of-three aoils treated with high rates of harbicide,
--;,cdntirmation of the initiation of these studies has besn made in a trip
" report by Dr. Thomay Muxik of this Dapartment, dated 3 Jan 1977 (Atch 1
with progresa. Feport fram the prineipul investigator, Dr. H.H, Cheng,
‘datad Dua«mbe# 1376) -- _ . o

S 9 Aﬂﬂardingly, an notad in our'lcttcx to you of 18 Snptombcr 1976,,- -
since Phase I of thiu project has’ besn completed, it -is requested that - -
 1GPC inielateda contract for Phase II of this project. This phase will
. inglode tha snalysis of herbigide and major degradatioit products from .
- 'the soils treated undar Phaua I. The cntiuutnd ‘expanditure for ?hnne I
“is. 37 000, . : i b .

4.~;Tho attaahad SQIa sauxca Justifiuation and nnqunnt !or Punwhanc are
- provided: fox prgpnring ‘a gontraet for Phase II of this pzojnot. Funda
_are avnilab&o t:un ehliqation nnthority arsc 877-53, o

mm . m. qaz.. USA¥ . - .3 Ateh

" “Profassor-and Nexd ' LY. medp lhport w/auch
" pept of: chnmistry and niolegiaal ;' 2. sole Hourde Juutttiaattan

Solences. . .- 7.7, 3. Request for Purchase



. DPCBE-R (2720) 15 Peb 1977

. Sole Source Justification: Department of Agronomy'and Soils,
Washiington State Univa#sity, Harbizida Degradation Study '

'LGPC

1. The analytical services required on the attached "Request for .
Purchage" (F73DFR7046-001) are uniquely possessed by the Department

. of -Agronomy and Soils, Weshington State University, Pullman, wWashington
99164. Dr, H.H. Cheng, Associata Profeseor of Solls, will serve as the
prinaipal 1nvaltigator for this projest. Dr. Cheng is internationally

.. . recognized for his rdgearch in moil and pesticide chemistry, He has

- déveloped specialized techniques: for monitoring the degradation of :
2,4-D and other herbicides in field and laboratory studieg., He racently
published a teahnique for using a minl-lysimetry system to Setermine
«f£ield adsorption, desorption, hydrolysis and brealidown of conmexeially
formulated isoootyl ester of 2,4-D. His laboratory is well equipped

- and staffed to pxovidu the deairad aervices within the specified time
.period.-, ' . O

2. Dr. Cheng initiatad the £irst phass .{Phase I} of this project
(USAFA Contract FO56117638419) . To seek another institution for the
‘current request for servicas would not he feasible in terms of time or
funds. Moraover, there is, to our knowiedge, no other 1nstitution,
cormezeially. available laboratory, or govarnment agency that has the

. sguipment and expe:tise te conduct the requirad serviaaa in the* manner.
" degirad or in the timm period required.

,-AEVIN L. YOUNG, Capt, USAF

" Ressarch Technigal Advisor

. P:inaipa} Investigatot



- 2 NO,
- e REQUE‘FOR PURCHASE ‘ F73IDPR7046-001
INSTALLATION ' DATE
United States Air Force Academy, CO 83840 15 Feb 77
TO: CONTRACTING OFfICLR  LGPC CLASS
VHROUGH CONTRAGT PURCHASE QRDER
ACE . OR DELIVERY DHDER NO.
FROM:
DFCBS
IT 1S REQUESTEN THAT THE SUPPLIES AND SERVICLS | UM RATED BFLOW AND IN TilE ATTACHED LIST, BE
PURCHASED FOR FOR DELIVIRY TO NOT LATER THAN
DFCBS Capt Alvin L. Young 30 sep 1977
mm BLECRIPTION OF MAITRIAL OR SERVICES (1) BE PURCHASFD Goantry | oonr | ESHMIOER {1 STIMATED.
1 A non-perscnal services contract for the analvsig
of s0il samples for formulation componrnks and
major biodegradation products of Herbicide
Orange. Field and laboratory sources for treatefl
g0il samples have been provided from USAFA
Contract F056117638419. DFCBS will furnish a
recomnended analytical procedure. The following
expenditures are proposed:
Salary (Research Assistant) 8 months $3,858
Benefits (12% of galary) $ 463
Supplies, equipment, travel $1,866
Administrative costs $ 813
From{ Dr. H.H., Cheng, Principal Investigator
Dept of Agronomy and Sollsg
Washington State University
Pullman, Washington 99164
WSU Qontracts Officer: Mr Jim Wills, Asst Director
Office of Grants and Research| Developgent
Washington State Univ - 509/3p5-9661
i
NTE 1
TOTAL 1 57,000

PURPOSE
To support AFLC Disposition of Herbicide Orange

AUTHORITY FOR PROCURELMENT

I:_] LOCAL PLURCHASES AUTHORIZED AS THE NORMAL [:]
MEANS OF SUPPLY FOR THE FOREGOING BY

[:] EMERGENCY SITUATION PRECLUDES USE GF REQUISITION CHANNELS FOR SLUURING 1TEM

REQUISITIONING DISCLOSES NOMAVAILABILITY OF ITEMS
ANL LOCAL PURCHASE IS AUTHORIZED BY

DATE TYPED NAMF AND GRADE OF INETIATING OFFICLR
ROBER 1, F
15 Feb 1977 BERT W. TAMB, Col, USa

Professor and Haad, DFCRES

SIGNATLRE

FOERTIFY THAT THE SGPPLIES ANt CERVECER LINTRD ABOVE C VI IN

S ATTACRN R LIST ARN PROPER: V UHARGEARL & T60 THE FOLLOWING

ALLOTMENTS THE AVANLARLE FEALANCLS OF WIHICH ARE ~OEFICIENT 8O0V (00 THE COSTPHERROE, AN FUNDS HAYE BEEN COMMITTED,
- o it 4
ACCOUNTING CLASSIFICATION AMCHENT
DATE FYPED 8024 AND GRADL OF A8 COUNTTNHG OTFICER SIGNATURE
LY. :‘m)w 17 I8Y BAoL b UMMANUI n f)h’ HES QUSHINEF
HATE FTTTTTI I VR D MAME M0 61O SICHATURT
4
AF ' UHM 9 WLE ACES DR TTHEM £1 115 WHICH 15 GRSOULEE W8 PHE USAF

MAY 57
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CHECKED
BOX

ﬁ ORDER FOR SUPPLIES OR SERVICES
APPLIES

[C] reauest FoR auoTaTiONS NO,
RETURN

(THIS IS NOT AN ORDER. Sce DD Form, 1158+

COPYNES) OF THIS QUOTE 8Y -

PAGE 1 OF

g

.{1. GONTRACT/PURCH ORDER NO. 2. DELIVERY ORDER NO.

Fosaly 77 3287

3. DATE QF QRDER 4. REQUISITION/ FURGH REQUEST NO.

TY FER R

S. CERTIFIED FOR
RATIONAL DEFENSE
UNDER DME RES 1

oo W

) *
T on

NAME AND

Washington Stase University
Offige of Orants & Resesrch

&, ISSUED BY: [o2=1-3 § 7. ADMINISTERED BY: (If other than 6) | 8. DELIVERY FOB
BABE PROCUREMENT DFFYCE I | M ozsr
Fells BOXK 189 [ oruen
USAF ACADEMY Cp | , ATR  3MeR ‘oo Sabodle
EOBad : if other)
9. CONTRACTOR/ QUOTER COPE | :I FACILITY conzl 10, DELIVER TO FOR POINT BY: 1. gﬂgﬁt‘&:ﬁs SMALL

¥ KCT b2

g

12, DISCOUNT TERMWS

. ABARD

BEPT DF LYFE & pEMAVIDR St
W FORY  FYSDFR JReFT
RFLEAR BLDG 23gn RM sLNY
WSAF ACADPNY Cp

ADDRESS Development NEF
MM. Miﬂm 99163 13. MAIL INVOICES TO:
SEE BLDRK 15
4. sHP TO: CODE 15. PAYMENT WILL BE MADE BY: cooe]

ACEBUNTING AND PINANCE AFFICE
MARMON MALL

USAF. ALADEMY €D BORaD

MARK ALL
PACKAGES AND
PAPERS WITH
CONTRACT OR
ORDER NUMBER

18.
DELIVERY

This delivery order is subject to instfuetions contained on this side of form only and is issued on another Government agency
or in aceordance with and subject to terms and conditions of above numbered contract.

® BrrER BURDE

TYPE OF
ORDER

PLURCHASE Relarence your

‘| 15 CHECHED); special provisions

ply; Supplier shall sign “Acceptance'"on DD Forw 1156r and return. -

of Purchase Qrder on DD Form 1185¢ (EXCEPT CLAUSE NO, 1# APPLIES ONLY IF THIS BOX| |

2804{a}(8} or aa specified in the gehedule it within the U.B., its poswessions or Puerto Rico: if otherwise, under 2304{a)(6).

, furnish the followlng on terms specified herein, ncluding, for U.S. p

i and dellvery a3 indleated. This purchese ts negotintod under g
D If cheoked, Additional
oopies.

1S GHECKED, AND NO. 16 17 THIS BoX [ ]

General Provisions

uthority of 10 USC
Genored Provisions ap-

17. ACCOUNTING AND AFPPROPRIATION DATA/LOGAL USE

_ o ;
STT3400 30T 6307 28480M 07 592 8504300 (QA-8-TT-53)
1e. 19, _ '30. QUANTYITY 21. |2z éa.
ITEM NO. SCHEDULE OF SUPPLIES/SERVICES ORDERED/ UNIT UNIT PRICE AMOUNT
) . ) ) ACCEPTED™
w WER CHER: ] -5 ) L

"UONFIRMATION DRDER DO NBT DUPLICATE BMIPMENT®

IEHUED TO NR. JIM WILLS BY MR. AWTACHY Od 22 FEB|TT.

ITEME: 1

o
« If quanti the Gover : s eame |2 UNITED STATES OF AMERIGA ., l/ 25. TOTAL TOODG0
ag quantity nrdered imiwufe by v mark. IF dif 28,
ferant, anter actual ey aecopted below quan- ’ .‘ IR o DIFFER-
tity ordered and encircle, BY: €. L. JOHNSION ACTING/ OM!OF!}CER ENCES
26, QUANTITY IN SOLUMN 20 HAS BEEM: 27 SHIP. NO. i_M . 0.0, VOUGCHER NO. 30.
NiTIALS
Dlusp:cnn Dnacswm D AGCEPTED, AND CONFORMS TO THE!
GCONTHACT EXCEPT AB NOTED D PARTIAL 32, PAID BY 33. AMOUNT YERIFIED CORRECT
O
FINAL R
BATE BIGNATURE OF AUTHGMIIED GOVERNMENT MEPREBENTATIVE 31, PAYMENT 34, CHECK NUMBER
3@, | cartity thls 2ocount |8 corract and proper for payment. D COMPLETE .
DPAHTIAL. ' 35. BILL OF LADING NO.

BIGNATURE AND TITLE GF CERTIFYING OFFICER

L] enar

A7, RECEIVED{3B. RECEIVED BY

AT

39. DATE RECEIVED

40, TOTAL CON- j41. 8/ R ACCOUNT NUMBER

TAINERE

42, 5/ Bk VOUCHER NO.

DD ForM 11565
1AUG 66

Form Appraved &“(]a
Excaption to SF1E under $2600 approved by

omptroller General, 1.8., 27 May 86

Budsat. Furesu Oct. 88

|
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THIC PM&GRA!H APPLIES ONLY TO QUOTATIONS SUBMITTED:

Suppties are ol' domestic orlgin unless otherwies Indicated by quoter. The Government ressrves the
Hight 1o consider quolaticns or modificstions thereof receivad after 1he date Indicated should wuch
action be i the interent of ihe Government. This 15 a requeat for information and quotations
furnithed are not offars, Whan quoting, complete blocks [, 2, 22, 23, 25, If you are unuble 1o
quote, pleass advise,: Thit request does not commit 1he Governenent 10 pay any ot Incureed bn
prep ot the submisalon of Uiis quotstian or do progurs of coniract for supplles ar services,

GENERAL PROVISIONS

1. INSPECTION AND ACCEPTANCE - Impection end will be m1 4 unlon
atherwhe provided, Ui detivery wnd amptum, and alter my rejactions, rick of loss will be on the
Contractor unless Yom resalts Ffrom negligence of the United States G Motwithstanding the
i for any G o and test Ined in specifications applicable te- this
tontrect, -eucept where apecialized ing r&ecnm o tests wre specilled for performance solely by the
Govommmt.ullhe Conteactor shall perfarm or have performed the inspeclions and tests requiced 10
i at the

pelies and services provided under the contract conform 1o the dramss,
mclﬁcmnns and coniracl tequiremznu listed hereln, including if app the
1 for the * part numbers specified horcin.

2 VARIA‘I'ION I8 QUANTITY - No varlntion In the quantity of sny item enled Ffor by this
contract will b2 neeepted unleds :uch vamtion has been caused by condltions of loading, shipping, or
packing, or all in g P , ang ihen only to the extend, if any, specified
elsewhero in thit contract.

A, PAYMENTS - Invoices shall be subenitied In quadreplicate fong copy shall be marked “Qriginal™)
unless othenme specnﬂed. md smn conlein the following Informstion: Conlzact or Order number,
Tem lies or services, stzes, quantitles, unit ptices and extended
1otals. Bilt of lading number g wcl;ht “of shipment will be shown for shipmentd on Govetnment
Bills of Lading. Unless oiherwise specified, payment will be made on partial deliveries w:epted by the
Govenment when the amount due on such deliverizs s0 warrants.

4, DISCOUNTS « In connection with any discount offered, tme will be computed from date of
dalivery of the supplies to carer when acceptance is at the point of arigin, or from date of delivery
at destination or port of embarkation whea delivery and accaptancd aze al sither of thew points, of
from she date the correct invoica or Youcher is received in the office specified by the Gavernment, if
the latter i later than date of delivery. Paymont is deomed 1o bo rade For the purpote of eamiing tha
discount g the date of mailing of the Government check.

$. DISPUTES - {x) Except as otherwisa peavided in ¢ his sny dispute concerning & question
of fact arising under this contmct which Is not disposed of by agreement shall b decided by the

Contracting Officer, who shall madl of otherwiss fumith » copy shereof 1o the Contractor, This |

decision shall be fina) and conclusive unless, within 30 dnyl from, the date of receipt of such copy, the
Contr mails ar otherwize furnishes to the C Off'cer 1 wrllten appeal addremd to the
5 y. The decision of the 5 y ar hiz duly auth ive for the d ban
of quch ap])alla shall be final and conclusive uniess determined by a court of campetent jurisdiction
te binve been Traudulent, ox eapricious, ar srhimry, OF 30 grossly erroncoud as necessaridy fo imply
bad faith, or not supported by The C shall be afforded an opportunity

Clabe heard am! 10 offer ;iﬂmu In support’of his appesl. Pending Anal’ decition of & disputs
L 1ha |

4 diligenily with the performance of the contract and in
d vmh the € Ol'l‘m s ducki (b) This "Disputes“ clame doed not praciuds
deration of law font in with d d for In (a} above, provided, that

nothing in this cantract shal} be tonstrued as- -muking final the decision of any sdrinistralive officlal,

ropresenitative, or board on s question of law.

6. FOREIOM SUMPLIES - This contract !5 tubject 1o the Buy Ametican Act f4] ULS.C J0xd) 95
implemvenied by Executive Order 10582 of December ET, 1954, and any resizictions in appropriation
a21s o the p of forsign !

7. CONVICT LABDR The Commtoc agress act 1o employ far work under (his contract any
parson und of jmp ut hard lator.

8, OFFICIALE NOT TO BENEFIT « No membor of or Delegaie to Congrest or resident

oummilﬁon;t. lha'l'.li’be admitied to any thare o pazt of chis contracd, or 1o any benefll that muy erise
heref: ut ¢l inl
cotporsilon fac jln lenanl benefit,

8. COVENANT AGAINST CONTINGENT FEES - The Contractor warranis that no person or
selting agency has boen emplayed of reidined to solioit .of secure this contract upon ar: agreement or

for a g, of i fae, P __, bona fide
smployees of bona fide established ¢ o(ullin,g intained by the C, for
the purpose of scuring butiness. For breach or viclation of this watranly the Govemmant shall have
the right to anmal This contexct without Tiabidity or in ity discretion io: deduct from thy contract prica
or congideration or otherwise recover, the full amaunt of such oL
contingent fsa.

18, GRATUITIES - (2) The Government ay, by written notice 10 the Contracier, terminats the
right of the Contraetor to pmoeed under this contract if )t is found afier notice and hearing, by the
$ y of his duly authori ie, thal gratvities {iz the form of ensertainment, gifts or
orhemdtg) wiero offored orgiven by the Cmtrmor,or an;e Agant of rop tva of the Ci o
any officer or emploves of the Government with a view loward secuning a contragt or Securing
favorable treatment with redpect (o the swarding o1 smmdmg, or the making of any determinations
with respact 1o the ing of such , that the exi of the lacts upon which

_the Secrstary or hit duly authorized rqmmml\re makes such ﬁndmm s'hall e in) iasue aml may 'ha
_yeviewed in any_compstent court. (i) In the event this i d a5 p
* .{n) herepf 1he Government shall be entitled ((} 10 pursue he sams reenodies against the Contmlor a3

it could pursue In Lhe event of & bzeach of the contract by the Contracior and (ii} 85 & penalty in
sddition to any other damages 10 which it may be entitied by law to exemplary damaget in an
nrount jat determined by The Secreiary or kit duly authorized representative) which shall be not lost
than three nor more than ten times the cosis incurred by the Contractor in providing any. auch
gratuities 10 any such officer o employee. (2} The rights and dies ef the G

this clauze shail not bé axclurive and sre in addition to auy other rights ahd remedios puwlded by Iaw

o under this contract.

11. RENEGOTIATION - This contract, and sny tubcontract hersunder, It subject to the

Renegotiation Act of 1955, as amended {50 US C. App. J217 ef seq.} and thall be deemed 1o contain

all the provisions required by Section 104 thereof, aed i subject 1w any subsequent act of Congrast
ing For ths f of

L3 .-

12. CONDITION FOR ABSIGNMENT - This Purchase Order may not be assigned pursuant to the
Asignment of Claires Act of 1940, s amended (31 US.C 203, 41 LL5.C 13), unless or until the
upplier fias been reqirested 2nd hae accepted thic order by exocuting the Accaplance hareon.

shall not be comatrwed 10 extend lo this contract if made with ¢

13, COMMERCIAL WARRANTY - The Contractoe agress that ihe supplies of samm fuznished
under this conteast shall be covered by the most fi

givel
. 1o any customer for such supplics or Wrvices and that the tights and remedies pmlded hercin 214 in

sddirion to and do not limit any rights afforded to the Gavernmoent by any othes clause of thiy
contracl.

M. PRIORITIES, ALLOCATIONS AND ALLOTMENTS DEFENSE MATERIALS SYSTEM - When

the smount of the erder it $500 or mote the Contesctor shall follow the provisions of DMS Reg. |

and. an other lpyllcable uguuum and orders of the Business and Defense Services Administration in
3 and pthor products and Juls needed Lo 15 this order,

16. FAST PﬁYﬂENT PROCEDURE -

fo} Certeral Thit In o Fast payment order, Enveices will be paid on the basis of the Contracior’s
delivery to a post office, carsier, ot, In'ship by other mewns, 1a the point of st recaipt
by the Gavernment,

b} Responsibility for Suppties. Title to the supplies shall vest in the Government upon delivery
1o w post ¢ffice or common carriec for shipment 1o the specified destination. If shipment is by means
other than past office or comman carrier, 111y to the supplios shall vest in the Government upon
delivery 10 1he point of first receipt by the Government. Nolwithstanding any othes provision of the
pmchm ordu. the Contracior shall axsume all mpow‘udhy and risk of locs for suppiiss (i) ot

d at destination, (i) damaged in transit, or (1) not cor g 10 p q ‘l‘he
Conicactor shall either toplace, repeir, or coreect such ! 3 hia
instructionn 10 do 40 are fuenished by the Contracting Offices within 11inet;|I (90) dlys from the date
tille 1o the supplies vests in 1he Government.

{e}. Preparation of lnvaice.

(1} Upon delivery of supplies t6 a po:r. offlee, common carrier, o8 In shipments by olhes
neany, the point of firet receipt by the-Goverument, the Canlractar shall prepare an invaice in
sccordance with Clause 3 of the General Provislons ol Purchase Order, except that invelces under a
blankst purchase agr shall be propared in d with the pravisions of the agreement. In
s}umnu by either post office o¢ qaeriss, the O tor shall either (A) <ite on s invoice
the daie of shipment, name and addeest of carrier, bill of lading numbsr or ofher ahlpment document
number, of {B) ailach coples of such documents ta hly involes as evidencs of sh Tn addiu
the invoice shall be praminently macked “Fast Pay.” [n cast.of delmry by other than post office or
common carcer, & receipled copy of the C s delivery & shall ba hed to lbe
Invoice a4 evidence of delivery,

{2) 1f the purchass price excludes. the cost of partation, the C shall enter the
prapaid shipping cost on the invoice as 1 separate ltem. The cost of parcel post insurance will not be
paid by Ihe G It fon charges are sepmtely su:ed ot the m\roloe 1he
Contractor agrees to relain related plld freight bills or other trznap ings paid sep dy for
& period of thres yeans and to fumish fugh bills to the Government whm requesied for audit

rpots.

{d) Certificotion of fnwotce. The Contractor agroes that the submission of an invojoe 19 1o
Govermnrnant (or payment s n cenil‘iuuon thut the snppl:es for which the Gavernment is belng bllled
havs ‘begn shipped or del wilh ions lisued by the ordering
officer, in the quaniities shown on the Invoic, and l.hlt such Suppliss az# in the quantity and of the
qualiry designated by the cited purchase ozder.

. OUTER SHIFPING CONTAINERS SHALL BE MARKED “FAST PAY"”

. 8. (This clause appiler If This controct &5 for tepvivet and iy pot ipred by appifcabi: i

of the Department of Lebor, )
SERVICE CONTRACT AGT QF 1866 - Except to the extent that an exernphon, varialion, of

’ iolmnae would apply purmnt to 3 CER 4.6 if this were & contract in excess of 52,500, the

tor and any shall pay all of his employees engaged in performing
work on ths condract not less than 1he minitnum wege specified under section G(a} 1) of the Fair
Lator Standards Act of 1932, ay umended {51.60 per hour), Howerer, in cases whett section 6(5)(1)
of the Fair Labor Standardy Act of 1938 s applicable, the rates specified therein will apply, ATl
regulations and Lnterprtl&t:lons of the Bervice Conteact Act.of 1965, expmwi in 29 CFR Part 4 wre
hereby incorp by in this contract.

ADDITIONAL GENERAL PROVISIONS

17. GHANGES - The Contrecting Officer may at any time, by 2 writlen order, and withoul notice
o the sureliss, make changes, within the gencral scope of this contrsct, In (i) dawings, desigm, ot
specifications, where the supplies 1o be furnished are to be tpecially manufactured for the
Government in acenrdanca therewith; (i) method of shipment of packing; and (i) place of delivery.
I my such chmse £8L458 BT inctease o7 decrease in the cost of, or the time Tequired for pafoimance

of this d o not ¢t d by any wuch m‘dor an equilable sdjvetmeni thail be
made by written modificition of this contract. " Any claim by the Contractor for adfustment under
this clsute must be assorted within 30 days from the. date of receipt by the Contractor of the
‘notification of change provided thal the Contrabting Officer, if be decides that the facts justify such
action, may receive and act upon any such cliim i€ uumﬂ priot 10 final payment, under chis
coniract. Failuté ta agree 1o any adjustraent shall be 2 dlkpute concerning a question of Fact within
1he meaning of tha dause of this contract sntitled "thul,es," Hm'm. nothing 1 this clauss shall

- excusg the Cont from p ding with the ]

18. TERMINATION FOR DEFAULT - The Conttacting Officer, by wrltien notice, may terminate
this contract, in whole or in part, for [adure of the Contractor 1o perform any of the pravisions
hereof. In such event, the Contractor shall be liable For damages, including the axcess cost of
reprocuring similar supplies or services; provided that, if (i) it {2 determined (or any reason Lhat the

Contractor was not in.default or {1} the- Contractor’s failure to perform ik without his and his
subcontractor’s control, fsull or negligencs, the termination shall be deemed to ba a tarminabidn foc
undet I ph 19, At wed in this provision the term *'sul tor'* and

! menny sub tors at any Let.

19, TERMINATION FOR CONVENIENCE - The Contracting Officer, by wiitten notlce, may
ferminate this contract, in whols of in part, when it is in the bést inlerest of thc Government. [F 1his
t iy for lies and ic 30 lerminated, the Ci shail be comp din dunge with
Section VI of the” Armod Services Procurement Regplation, in effect on this contract’s due: Ta the
eatent lhat. Ihis contract Js for services and is so lerminated, the Government shall be lable only for
Lin gance with the pry provisions of this contract for services Tandered prior 1o the
effective date of termination.

20. ASB'.GN.MENT OF CMIMS Claisn for monies duo o1 10 become due under 1his conkract shal
be : 10 the A of Claims Act of 1940, ay amended (31 U.8.€. 203, 41
Us.C J.u However, payments to an adignes of rronies under this contract shall nod, to the extent
provided in sdd Act, a3 ded, be aubject to reducti i or set-ofl. fSee Chuwe £2.)

ACCEFTANCE

. The Contractor hereby accepes the offer

sevted by this rumbered purchiose order ai It may
previously have been or fr now modified, gibject 1o all of the termr and conditions ser forth, and
Agreet o perform the same.

HAME OF CONTRACTOR

AEMARKS

SIGNATURE

TYTED HAME AND TITLE

DATE StGNED

DD
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L : . ' REF, MO, ! . 3 b . :
STANDARD FORM 36, JULY 1966 £F. NO. QFTOC. BEWG CONTD pace  |oF

FED, PHD{C. REG. {41 CFR) 1-16,101

GENERAL SERVICES ADMINISTRATION CONTINPKTION'SHEET FOSELLTTIOBTT - ‘ 2 2

NAME OF OFFEROR OR CONTRACIOR

Vashington State University

ITEM NO, SUPPLIES/SERVICES ' QUANTITY  [uNnT UrIT PRICE AMOUNT

HOXPRRESONAL SERVICES

Provide saalytical services, facilities, equip-
mant, personnel and technical kpowiedge to

pexrfore Fhase II of the resesrch tasting project
for Harbieide Orange.

1. Phase II will consist of snslysis of soil
samples for formuletion components and malor
biodegradation products of Horbicide Qrange.
#0il smmples were provided durisg Fhase I on
Purehass Order FOS611TT630419.

2. The UBAP Aesdemy (DFCBHS Office) will furaish
& reconmended analytical procedurs.

3. Heguest analysis raports of semples
collected for two times paricds as follows:

&. Winter Boport as of 30 May 1977

b«  Summer Repors as of 15 Bep 1977

¢. Thess raports of resunlts are to he
m‘mwm-uf ,m;m“m
00 808k0, the coordinstor O the project.

k., ftThe followiag expanditures are proposed for
Phase 1XI:

2. Salary {Bescarch Assistant ~ 8 menths
$3,37h.00

b. Benefits (121 of aslary) k05.00
e. Bupplies, squipment, travel 1,635.00
6. AMAwinistrative Costs 1,586.00
{Indireat Cost)

O 70 EXCRED

-

#7,000.00

1. TohEOHOL |
Herbiclds Research Study Phase II, 1 |Job| $7.000.00 | $7,000.0C
to he eomplotad by 30 Sop (¥

RO¥E: Paymant will be msde on receipt of statepant subnitted to eddress shown ta
Block 15 of the DD 1155, eiting P. 0. number.

The following clawse is incorporated iato this Purchase Order by raferende:
ABPR '[wm:!.kl(a) Service Contract Aot of 1965.

56-108-04 ' ' R L. 5. GOVERNMENT PRINTING OFFICE; 1974 553-210




2 March 1977

C!'Mﬂ.m/&y |

. Dr. Michael Taylor

" Dept of Chemistry
Wright State University
Dayton, Ohioc 45431

pear Dr. Taylor

. Under saparate cover you will receive two liquid samples
of Orange Herbicide. These samples were obtained from
EHL~-1labelled drum No. 307, Lot 8, NCBC, Gulfport, MS. This
herbicide formulation will be used by the Department of
Agronomy and Soils, Washingtonh State University, Pullman,
WA, in a study of herbicide degradation in Gulfport soils.
This study is under contmatt from USAFA/DFCBS (Contract No. .
F056117732877)

- Following receipt of written concurrence from the con-
tracting officer, it is requested that the samples be
analyzed for TCDD concentration and the percent of individual
components (e.g., 2,4~D and 2,4,5-T acid and esters, butanol,
aetc.). A requested date for the completion of -the above
samples ig 29 April 1977.

I have attached for your information a copy of a recent
(1976) analytical scheme for the determination of TCDD in
environmental samples. This report was prepared by a
European Scientific Ressarch Group following the Seveso,
Italy, TCDD episode.

Siﬂcgrely_:
ALVIN L. YOUNG, Capt, USAF, PhD 1 Atch
Associate Prof of Biological Science Report, Analytical

Dept of Chemistry & Biological Sciences Procedure
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D Cheng, R
-+ hmsoclsata meessor of Boils
pept of Agronony and. Soils
- Washington State: mimsiw

. 'pulhmn, B 99164

. Itmmmtﬁkmmywmﬂmmmm. 'mmrxy
o my Bohedule will prevent my visiting Washington State tniversity.
mmfmmmmwwmmmm, Sunmio, ™.,

'_.mxmmmmm,anlmammmmm '
" on_Phase IX of the Hexbicide Study prior to payment by our Finance Office.
-I have not recdived a confirmatory analysis of the herbicide formalation
" gsent to Wright State University, Dayton, CH. mﬂwer,vdmxmeive '

' _'ttmdata,lwillfc:mrdittowu

- I have stressed, mmojmtparamlfmﬂmnirmmgisum |

. Comund, the nesd for contiming this study. I anticipate thatmy |
- replacement, Capt (Dr,) William (Bill) Cairney will negotiate a Phase

= “III contract with Washington Stats University in Septenber 1977

' '_wmmhestoymammmjkaforammassfulmm o

RVIN T, YOG, Capt, URF, PO
- Asgooiate: Profesacy of Bioiaogical S{:im )
' :;__neptofclmima:ﬂmlogical Scims o



FATE OF HERBICIDE ORANGE IN THE SOIL

Interim Report-Fhagse II

May, 1977

Most of the research activities during the pas’ six months have been in
the laboratory, with the initiation of experiments on the adsorption-
desorption, leaching, and degradation of 2,4,5-T in the soil., There was,
on the other hand, very little action related to the field lysimeter
study. Because of the prolonged dry pericd over the winter months, plus
the lack of severe weather, 1ittle had happened in the field., We delayed
the sampling of the lysimeters until April and decided to posgipone the
initiation of the summer series of lysimeters until August in order %o
cherscterize the seagonal factors better. Reason for this modification
of research plan will become obvious from the discussion of the laboratory
data,

The purpose of the initial series of laboratory studies was to become
acquainted with the various research techniques, to compare our findings
with existing literature values for verification of our procedures, and

to discover any discrepancies or gaps in the existing information., Since
we already have a wealth of background information on 2,4~D, most of the
experinents in this initial series were conducted with 2,4,5-T at normal

to low levele of treatment concentration., Several reports by O'Connor et
al. (Soil Sei. Soc, Am. Proe. 38:433, 197h; J. Environ. Qual. 5:375, 1976)
have been particularly pertinent in our comparison studies, since they used
the Palouse soil in their studies. The Freundlich k adsorption constants

we obtained for the Glendale soil were comparable to those by O'Comnor et
al,, but those for the Palouse soil were higher than theirs. Whereas 2,h4,5-T
was desorbed readily from the Glendale soil (with 67,. Tk, 100,and 100% de-
sorbed at 0.2, 0.7, 10.2, and 45.2 ppm after 5 desorptions), desorption
was much less reversible in the Palouse soil (with 21, 20, 32, and 33% de-
sorbed at the same concentrations), The predictive model by O'Connor et al.
worked well for the Glendale soil, we were interested in the applicability
of thisg model to & soil with very different desorption pattern, Preliminary
leaching study on the mobility of 2,4,5-T in a column of Palouse soil under
saturated conditions showed that more than 50% of the 2,4,5-T in the soil,
after leaching of 10 pore volumes of water, remained in the top 3 cm of

the soil column., Even though unsaturated flow may improve the leaching
efficiency, the mobility of 2,4,5-T in the Palouse soil appears to be limited.
We will be developing more data to test the validity of the model used by
O'Connor et al.

We have also been conducting an incubation experiment to determine the degradation
of 2,L4,5-T in the soil at two concentrations urder gaturated or field capa-

city conditlons. The pattern of 2,4,5-T degradation appeared to differ from

that of 2,4-D in that there was no exponentlal take-off of the degradation

rate of the former. Whereas it was almost indistinguishable between the
degradation rates of chain-labeled vs. ring-labeled 2,h4-D, the side-chain

of 2,4,5-T appeared to degrade faster than the ring. Also more 2,4,5-T de-
gradatlon occurred in soil at fleld capacity than at saturstion,



The preliminary data from the laboratory already indicate that some modi-
fication of our research plan may be necessary. We will need to obtain more
date on the adsorption-desorption of both 2,4,5.T7 and 2,4-D in all three
golils, particularly at high rates of application. Similarly, we need to
characterize the mobility of these two herbicides in the three soils under
study. Particular focus of our attention will be the mobility of 2,4-D and
the persistence of 2,4,5-T,

On our agenda for research this swmmer include the following activities:

1, Continued verification and improvement of procedures for extraction and
analysis of HERBICIDE ORANGE in the soil,

2.Periodical sampling of the lysimeter soils and determination of the herblcide
contents.

3. Preparation of th-labeled butylesters of 2,4-D and 2,4,5-T for the incu-

bation gtudies.

k., Assess the degi&dation of HERBICIDE CRAKGE in the three solls under laboratory
conditiong using —'C tracer technique,

5.Conduct additional experiments on the adsorption-degorption and mobility
of HERBICIDE ORANGE in the three soils.

6. Initiate the summer series of outdoor minilysimeters in Auguﬂgg:

7. Initiate studies on the extractability and identification of herbicide
metabolites -- e.g., 2,4,5-trichlorophencl. Ceweedodt enddiaeeica ok o

It is the goal of Phage II to develop the methodology and to define the research
emphasis, We anticipate that much of this goal will be realized by September,
1977,
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Phase III - 1 Qctober, 1977 to 31 July, 1978.

Work plan:

1. Complete the second year mihilysimeter study of the fate of Herbicide
Orange under field conditions.

2. Complete the lsboratory degradstion study using ring-lhc or chain-lhc
2,4-D or 2,4,5-T butyl eaters in the three soils.

3. Initiate a new series of degradation study under controlled environment

on Missisgippi soil only with emphasis on metabolite identification and
possibly the rate of metabolite degradation.

Phase IV - 1 August, 1978 to 30 June, 1979.
1. Complete all analyses for the various degradation studies.
2. Conclude the metabolite identification and degradation study.

3. Complete a Ph, D. dissertation.
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RESEARCH REPORT FOR HERBICIDE ORANGE

Most of the summer work was devoted toward developing a reliable and
sensitive chemical analysis for Herbicide Orange. The present status may be
evaluated in terms of the analytical technique itself.

Extraction: We have been experimenting with a Sephadex anion exchange gel for
extracting herbicide Orange from both water and soil from a 0.2 N NaOH water
or s8oll extract. Presently, extraction efficiencies for both 2,4-D and
2,4,5-7 have been greater than 707 for the Palouse silt loam, although

we believe improved extraction efficlencies are still possible. To monitor
the efficacy of the Sephadex before anion exchange, 2,4-D and 2,4,5-T can be
spectrophotometrically characterized via ultra-violet light absorption in

both acid and alkali media. Results presently indicate that a cleanup step
before esterification will probably not be necessary as in most chemical
analyses.

Esterification: To esterify the acid forms of 2,4-D and 2,4,5~T to the

n-butyl ester form for determination on the gas chromatograph, two techniques
were tested, diazoalkylation and boron trifluoride/n-butyl alcohol. At this
time, dlazoalkylation appears tb be better adapted for routine analyses,
although both techniques appear to give approximateiy equal yields. Within

a few weeks we plan to esterify our stock solutions of C-14 labelled 2,4-D
and 2,4,5-T for use in a laboratory incubation study scheduled for November.
Thirty four individual incubation apparatuses have been constructed for

the above experiment,

Gas-liquid chromatographic determinations: GLC analyses were performed on




Orange research report, page 2.

columns packed with 5% SE-30 on Chromosorb W/DMCS, which gave satisfactory
separations of the 2,4~D and 2,4,5-T butyl esters from our supply of Orange.
Due to difficulties experienced with our tritium GLC detector, we are in
the process of upgrading our system by installing a $2000 Ri-63 electron
capture detector, which has the advantages of an enhanced linear range

and resistance to herbicide overloading. This additfon should improve

our GLC capabilities considerably.

Field experiments: We are continuing our field studies as last reported.

A third soil sampling was recently taken from the Palouse-Wyoming
mini-lysemeters installed last winter, while a summer set of 12 mini-
lysemeters for the Palouse-Mississippl soils were installed and herbicides
applied. Soil samples were ccllected from these plots two days later,

and stored. We are also preparing the water extraction equipment for the
mini-lysemeters. Hopefully, there will be sufficient moisture in the

early spring for water samples after winter precipitation.

Joseph T. Majka
H. H. Cheng

September, 1977.



. AGRONOMY 305 . 1977

I. What would you like to learn from this course?

Circle correct answers and number in order of importance in each
category (1 = most important).

A.

Weed identification

How to solve practical problems

How to apply chemicals safely and accurately

Be able to pass the state consultant examination

Recognize herbicide damage symptoms

Be able to incorporate herbicides into an §griculturai program
Gain an understanding of the public's concern about herbicides
Advantages and limitations of biological control

Other

Il. What sort of future do you have in mind for yourself?

A.

]

Teacher
High School
University
Agricultural Extension

Government
Regulatory

Industry
Have your own farm

Other



wASHINGTON®TATE UNIVERSITY @
PULLMAN, WASHINGTON 99163

DEPARTMENT GOF AGRONOMY AND SOILS

9 June, 1977

Capt. A, L., Young

Dept. of Chemistry & Biological Sciences
U. 8, Air Force Academy

Colorado Springs, CO 80840

Dear Al,

What a hectic two weeks we Just had! I am afraid with all the mad
rush on the other matters, our interim report to you was inevitably put
off. So my apologles for this delay.

As I mentioned to you on the telephone, I do not like to furnish
incomplete data. However, we have made a start in meny different fronts
and have already made some interesting observations that raise valid
questions or discover gaps in existing knowledge. We look forward to
an interesting and challenging sumer of research,

I also mentioned to you that I am assuming the Chairmanship of the
Progrem in Environmental Science at WSU, It is an 4-time administrative
position. Although it will mean added responsibility, some of the duties are
a shift from my involvement in administering the Soils program, I don't
anticipate that my research activities will be greatly altered by thig
change. Since this job is only for two years, it should be an exciting
venture,

It seems that you will be into some chellenging work too. I am
leooking forward to hearing sbout your new work and hope that we can
continue to cooperate in gome regearch studies in the future., With
my best wishes.

Sincerely yours,

-

H. H. Cheng
Professor of Soils
HHC: ]
Attachment



' DEPARTMENT OF THE AIR FORCE .

OL AA; USAF DCCUPATIONAL AND ENVIRONMENTAL HEALTH LABORATORY [AFSC)
KELLY AIR FORCE BASE, TEXAS 73241

13 October 1977

Mr. Joseph T. Majka
Graduate Research Assistant
Johnson Hall, Room 237
Department of Agronomy and Soils
Washington State University
Pullman WA 99164

Dear Joe

Thank you for sending me the slides of your field work on the degradation
- of Herbicide Orange. I certainly enjoyed seeing your field and laboratory
studies and having the opportunity to discuss them with you. I'm very
pleased with the direction of your program. Please be assured of our
continued support.

I have attached copies of two bibliographies on the phenoxy herbicides
for you; one deals with fate in the environment and the other with the
substituted dibenzo-p-dioxins. Both of these bibliographies were prepared
by the USDA/ARS Laboratory at Texas A & M University.

Sincerely yours

ALVIN L. YOUNG, Capt, USAF, PhD 2 Atch
Pesticide Consultant ¥. Bibliography I
; 2. Bibliography II -

Cy to: Dr. H.H. Cheng w/o ﬁtch', 
- Thank qav neTi
eheo smﬁf“ fo 57/7/
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RﬁQUEST FBR PURGHAS&

FOR ORUVERY 30

: :}'l Ri'QLIFS!hD ’mm TIHE SUFPLIES AND &FRUECE CNHMERME{J GELOW AMD N fﬂt’. ATTRCHED LI%? B :
- - ' - { AT LATER THAN.

Capt William J. Caimey Jg&nw 1978

m:screw t lurwx OF A8 c m.l.L OR SEAVICER To ] 4 PUHCH;&.-Eu

GUANTL Y

UNIT.

CTINATED b BGPibka
Emn‘ PRICE | | (0T

c :emdltums aye proposeds:

WSUIOJnLracta OEf.ic:er:

T ion-personal services contract for (a) analyses

of herbicides and associated phenols from soils

chtained from Phase T minilysimeter study
1 (8ep. 76), (b) analyses of compounds from MAC-

isbelled herbicide laboratory study of Guliport,

|35, eoils (established under Phase II contract),
“tand () initiate a controlled environmental
lstudy of herbicide metsbolites from herbicide-

treated Gulfport, Ms, scils, The follawing

ry (Research Zissistant) 8 months
Benﬂfits (12% of galaxy)
" Supplies, equipwent, traval
A&Iﬂnistratwe costa S

-Dr. .H. Cheng, Prmclpal Investlgator
‘Dept of Agronomy and Soils _
Washington State University
Pullnan, Washingtm 95164

Mr Jim Willa, Asat: Direotor
Office of Grants and Besearch
Washmgl;m Statn_a Univ - 509/33

FEE

¥

1oplmnt
5-—96 61

s

$ a,m
|5 lamet |
_$ 11970

[
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To' support Am Herbicide Orange iject
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TYPED. NAME AND GRADE OF INITIATING QFFICES

mm‘ W. LAMB, Colonel., W

Nov 77 ) professor and Heed, DFCBS -
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tLE 0 THE FU{.! OFHN("
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AMOUNT
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WASHINGTONQTATE UNIVERSITY .
PULLMAN, WASHINGTON 99164 '

DEPARTMENT OF AGRONOMY AND SOILS -

7 April, 1978

Dr. Alvin L, Young

USAF Occupational and Environmental
Health Laboratory

Kelly Air Force Base, Texas 782kl

Dear Al,

Attached pleage f£ind a status report from Joe Majka, Our new GC
63Ni detector is now in place and he is busily getting all the backlog
of gampleg analyzed, Since all the field experiments are continuing, I
don't feel that he is too far behind schedule. Starting this summer, Joe
should be able to concentrate on his research. I am sure that his research
efficiency will increase greatly,

I have just received a Nabional Science Foundation grant to initiste
a cooperative research project at Taiwan. I will be leaving on about two
weeks and be there for about one month, returning here in late May,

Thenk you for your ceontinuing support of our research.

Sincerely yours,

H. H, Cheng
Professor of Boil
HHC:j
Attachment



J.T. Majka

RESEARCH REPORT: April 1, 1978

Sufficient moilsture was present in the Palouse region thils year to
collect water samples from all 28 minilysemeters installed in 1976 and 1977.
The above ground extraction devices, including sampling bottles, motor
generator, vacuum pumps, lines and bottles were reconditioned to minimize
contamination, and were assembled at the field site. All 28 water samples
were acidified and extracted with ether twice to analyze for Herbicide
Orange and possibly any metabolites. The ether extract was then esterfied
with diazobutane to make the n~butyl ester for GLC analysis, and was stored.
At the same time our various stocks of C-14 labeled 2,4-D and 2,4,5-T were
~also esterified for the laboratory incubation study. Analyses for both
the water and C-14 samples have been delayed due to manufacturing and
installation problems with our new Ni-63 electron capture detector. Most
of the difficulties appear now to be solved, so that we are presently fit-
ting new GLC columns to the detector for the amnalyses. Hopefully, no set-
backs will occur here.

To further prepare for the laboratory incubation study, a moisture
release curve on the Palouse, Mississippli and Wyoming soils is being run
to determine sultable soil moisture contents to conduct the experiment. At

1/3 bar or field capacity, the net soll moisture %'s for the three soils were:

Palouse 36.3 + 1.297% Average of 2 runs,

Mississippi 15.0 + 0.61% each run 5 replications per soil

Wyoming 28.6 4+ 0.29%

In addition, soil samples from the field were collected from the Palouse-
Missilseippi minilysemeters dn March 30, 1978, bringing this experiment to
its 15th month procession. The Palouse-Wyoming mini-lyszemeters will be
sampled this mid-April for that experiment's 9th month of operation.
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SASHINGTON ST "E UNIVERSITY ‘

cULLMAN, WASIIINGTON ames

PROGRAM IN ENWRONMEN'I’AL SCIENCE

ME MORANDUM

TO: W. Cairney
A. L. Young

|
FROM: H. H. Chenq,%%@&?")

DATE: )7 July,1978
SUBJECT: Report of research

I have asked Joe Maika to summarize his research activities
during the last two years and report to you his findings. You
will find that he has concentrated his effort on methodology
evaluation. This effort has the added benefit in that he has
become quite knowledgeable in all analytical aspects. I have
asked him not to include any of the field data, since they

are not complete and cannot be interpreted adequately at
present. Although he will continue to evaluate the methodology
aspects, his aim .effort will now be shifted to sample analysis.
I feel that his work is on schedule, I anticipate that the total
project will be completed by next summer,

HHC: j



. " wasHINGTON s®TE UNIvERsITY @
PULLMAN, WASHINGTON 9163

DEPARTMENT OF AGRONOMY AND SOILS

July 17, 1978

Alvin L. Young, Capt. USAF, Ph.D.
OL AA USAF OEHL
Kelly AFB, TX 78241

Dear Dr. Young:

It was good talking with you a few weeks ago before I left for vacation back
home. As soon as I came back, Dr. Cheng put me to work on the report. 1
would Tike to take the time now to express my appreciation for the patience
and financial support you have extended for my Ph.D. program at Washington
State University.

While we have not yet brought the project to completion, several important
phases of the research have been accomplished. For example, since the in-
stallation of the field plots in December 1976, we have regularly gathered
soil samples for analysis, necessary for any Tong term herbicide residue
evaluation. Also, as I trust the enclosed report will bear out, much of my
efforts have been focused on the laboratory analytical procedure. I have
been working to make ready and sharp the tools needed for accurate and re-
liable results. :

You certainly will not be disappointed. Again, thank you for your help and

cooperation,
Yours truly,
b T S Y g
oseph T. Majka
Graduate Research Assistant
JTM/vb

Enc.



RESEARCH REPORT
September 1976 - July 1978

FATE OF HERBICIDE ORANGE IN SOILS
Joe Majka

I. EXPERIMENT: Characterization of Herbicide Orange Solubility Introduction:
A problem commonly associated with applications of most pesticides is the solvent,
or media used for dissolving the chemical for purposes of uniform application and
ease of handling.

Method: Samples of Herbicide Orange were mixed with various solvents (50:50
v/v) and allowed to stand for five minutes to determine their suitability as a
carrier for the herbicide.

Resuits:

Table 1. Solubility of Herbicide Orange in various solvents after
mixing and standing for 5 minutes.

Solvent Solubility

Water Insoluble- phases separate
Acetone Completely soluble
Methanol Completely soluble
Ethanol Completely soluble
Diethyl ether Completely soluble
Hexane Completely soluble
Cyclohexane Completely soluble
Iscoctane Complietely soluble
Ethyl acetate Completely solub